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============

Liver, the largest organ in the body, is being evolved to maintain the body\'s internal milieu and also protects itself from the challenges it faces during its functioning.\[[@ref1]\] It plays an important role in the metabolism, and storage of drugs; therefore it is susceptible to a high degree of toxicity. Hepatotoxicity implies liver injury caused due to chemicals. Certain drugs when administered at therapeutic dose and some in overdose may injure the liver. Early recognition of drug-induced liver damage is essential to minimize injury.

The incidence of drug-induced liver disease appears to be increasing, reflecting the increasing number of new agents that have been introduced into clinical use over the past several decades.\[[@ref2]\] Thus, monitoring hepatic enzymes is considered appropriate, especially with those that lead to overt injury. Drugs have been reported to be responsible for approximately 10% of cases with hepatitis and less than 5% of hospital cases with jaundice.\[[@ref3]\] Withdrawal of widely prescribed drugs from the market due to hepatotoxicity has attracted considerable attention among the medical fraternity.\[[@ref4]\] To the best of our knowledge there are few studies regarding drug-induced hepatoxicity in rural south India, so this study was designed to analyze the frequency of drug-induced hepatotoxicity among patients with abnormal liver function, and to find the common drugs causing hepatotoxicity.

Materials and Methods {#sec1-2}
=====================

This study was conducted by the departments of pharmacology and biochemistry at a tertiary care hospital in rural south India. Ethical clearance was obtained from the ethical committee. This was a retrospective study based on case series analysis which was conducted from July 2006 to July 2007. All patients with abnormal liver function test were included in the study and constituted a sample size of 411. To identify drug-induced hepatotoxicity, the abnormal liver function test was done using the following criteria, either singly or in combination: (1) total bilirubin ≥1.5 mg/dl; direct bilirubin ≥0.5 mg/dl; Aspartate aminotransferase (AST) ≥80 IU/ml; Alanine amino transferase (ALT) ≥70 IU/ml.\[[@ref5]\] Clinical history of drug intake was taken from case records. The patients were analyzed for age, gender, diagnosis, and history of drug intake. The data were collected in a proforma which was specially designed for the study. The data were analyzed using descriptive statistics.

Results {#sec1-3}
=======

Over a period of 1 year, 3600 liver function tests (LFT) were done. Of these 411 patients had abnormal liver function. Among these patients 270 (66%) were males and 141 (34%) females.

The mean age of all the patients was 44±16 years, the mean age for females being 40.2±16 years and males 46±15.6 years.

As shown in [Figure 1](#F1){ref-type="fig"}, we observed that the common cause for abnormal liver function was alcoholic liver disease, i.e., 125 patients (30.4%) followed by drug-induced hepatotoxicity, which was seen in 65 patients (15.8%) and then malaria which was seen in 63 patients (15.3%).
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Drug-induced hepatotoxicity was more common in males, i.e., 36 patients (56%), than in females, i.e., 29 patients (44%). The mean age of all these patients was 43±15.9 years.

As depicted in [Figure 2](#F2){ref-type="fig"}, we found that antitubercular drugs (29 patients (44%)) were among the commonly prescribed drugs causing hepatotoxicity followed by lipid lowering agents, i.e., 27 patients (41%). In cases of antitubercular and antiretroviral drugs the single offending agent could not be identified as more than one drug was administered. In patients with tuberculosis Revised national tuberculosis control program (RNTCP) regimen was used. Atorvastatin was the drug found to induce toxicity in the case of lipid lowering agents. Among steroids, it was prednisolone.
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Abnormal liver function was seen after 15 days, 1, 2, 6 months after starting treatment on antitubercular drugs, antiretroviral agents, hypolipidemic drugs, and steroids respectively. In all these cases both ALT and AST was raised and total bilirubin was elevated in most of the cases. One patient had abnormal liver function on admission due to consumption of chlorpromazine; this was a case of suicidal poisoning. Clinical history suggested that the liver function returned to normal after the offending drug was discontinued.

Discussion {#sec1-4}
==========

The occurrence of 65 cases of drug-induced hepatotoxicity over a period of 1 year in one hospital emphasizes the seriousness of the problem. Drug reactions produce an array of hepatic lesions that mimic all known hepatobiliary diseases; this poses a diagnostic challenge for physicians and pathologists.\[[@ref6]\]

We found that abnormal liver function as well as drug-induced hepatotoxicity was common in males than females, which was in accordance with the study conducted by Sgro *et al*., in France.\[[@ref7]\] This could be because there were more male patients than females in our study. However there are other studies which contradict our finding.\[[@ref8]\]

The mean age of patients with abnormal liver function and drug-induced hepatotoxicity was 44±16 years and 43±15.9 years respectively. This could be because with age progression there is increased risk of hepatic injury because of decreased clearance, decreased hepatic blood flow and low hepatic volume.\[[@ref2]\]

In a study by Kshirsagar *et al*., it was found that the most common cause for abnormal liver function was ischemic heart disease,\[[@ref5]\] but our study has shown alcoholic liver disease as the most common cause. Alcoholic liver disease is common in India due to increased incidence of alcohol addiction among the rural population, the reason being easy accessibility, availability, and lack of education on the hazards of uncontrolled alcohol consumption. Poverty and unemployment leads to consumption of low quality alcohol which could be adulterated, thus predisposing to increased risk of alcoholic liver disease. The district where the hospital is situated has been an endemic area for malaria. This could be the reason for malaria being the third most common cause among the study groups.

Drug-induced hepatotoxicity is underreported and underestimated in the rural population and is one of the important causes of acute liver failure in adults. Challenges exist in the clinical diagnosis of drug-induced liver injury and in obtaining information on hepatotoxicity in humans.\[[@ref9]\]

In our survey we found antitubercular drugs as the common cause of drug-induced hepatotoxicity. But we were unable to identify an individual antitubercular drug as being responsible for hepatotoxicity as the patients received combination therapy. This is in concordance with the study conducted by Kshirsagar *et al*., where they found antitubercular drugs as the common cause for drug-induced hepatotoxicity.\[[@ref5]\] The reason for this finding in our study could be the fact that tuberculosis is one of the common infections encountered in India, the reason being poverty and unhygienic environment, even more common in rural India. With emergence of HIV infection the incidence of tuberculosis as an opportunistic infection has doubled. A study conducted by Parasarthy *et al*., on south Indian patients, showed a high incidence of hepatotoxicity to antitubercular drugs.\[[@ref10]\]

The use of highly active antiretroviral therapy has dramatically reduced HIV-associated morbidity and mortality. As a result, patients are often being treated longer and with more complex medical regimens than ever, increasing the risk for drug interactions and toxicities. In particular, hepatotoxicity caused by antiretroviral agents has become an increasingly appreciated potential complication of drug treatment. All classes of antiretrovirals have been reported to induce liver enzyme abnormalities. However, certain antiretrovirals appear much more likely to be associated with drug-induced hepatotoxicity.\[[@ref11]\] We found one case of HIV with tuberculosis with an abnormal liver function test where we could not identify the drug causing hepatotoxicity as the patient was on an array of drugs which included antitubercular and antiretroviral drugs.

Cardiovascular diseases are one of the common causes of death all over the world. Hyperlipidemia is one of the major risk factors and its treatment has come to the forefront of primary and subspecialty care as a preventative strategy against cardiovascular morbidity and mortality. This has led to the increased use of hypolipidemic agents. Hence we found these agents also as one reason for drug-induced hepatotoxicity.

Drug-induced liver injury can mimic any form of acute or chronic liver diseases.\[[@ref12]\] This warrants a need to investigate all cases of hepatotoxicity to rule out the use of drug as an impending cause for it. Assessment of risk to benefit ratios regarding a novel agent with hepatotoxicity requires considerable judgment and education on the part of prescribers and patients. Although a drug poses great danger to only a few patients, but its withdrawal leads to the loss of drug availability to many. For practicing physicians, drug-related hepatotoxicity is a liability risk, for the pharmaceutical industry it leads to financial losses, and from a regulatory perspective it is the common reason for regulatory actions on the part of the Food and Drug administration (FDA).\[[@ref13]\] Hence a thorough evaluation of the drug should be done before it is made available to the patient.

Conclusion {#sec1-5}
==========

Antitubercular drugs were the common drugs causing hepatotoxicity. A total of 15.8% of the total patients having abnormal liver function had drug-induced hepatotoxicity. To avoid this complication a baseline liver function test should be conducted before starting treatment on drugs susceptible to cause hepatotoxicity. Physicians must be vigilant in identifying drug-related liver injury because early detection can decrease the severity of hepatotoxicity if the drug is discontinued. The manifestations of drug-induced hepatotoxicity are highly variable, ranging from elevation of liver enzymes to fulminant hepatic failure. Knowledge of the commonly implicated agents and a high index of suspicion are essential in diagnosis.

Drug-induced hepatotoxicity will remain a problem that carries both clinical and regulatory significance as long as new drugs continue to enter the market. Future results from ongoing multicentric collaborative efforts may help contribute to our current understanding of hepatotoxicity associated with drugs.
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